I. INTRODUCTION
The first bottom baryon Λ b , with the udb configuration and a mass around 5640 MeV, was reported by UA1 Collaboration at CERN in late 1990s [1] . Later the Λ b was confirmed by other experiments such as DELPHI Collaboration [2], ALEPH Collaboration [3] , and CDF Collaboration [4] with neutral charge and mass between 5614 to 5668 MeV. In 2005, the mass of Λ b was further measured to be 5619. 7 MeV by the CDF Collaboration at Fermilab [5] . Very recently five new bottom baryons, Σ ( * ) b and Ξ − b were reported by the CDF Collaboration at Fermilab [6, 7] in proton-antiproton collisions at √ s=1.96
TeV.
The decay processes Σ * b → Λ b π and Σ b → Λ b π have been studied by combining the chiral dynamics and the MIT bag model [8] , and the theoretical results for the decay widths of the reactions are consistent with the experimental data. More recently, the strong decays of Σ ( * ) b and Ξ * b are studied in the 3 P 0 quark model, as a byproduct of the work [9] which concentrates on the strong decays of charmed baryons. However, the limited consistency of the theoretical results with the experimental data make it rather difficult to conclude whether the 3 P 0 quark dynamics, with all the model parameters fixed in the light quark sector, is applicable to the sector of bottom baryons.
The observation of the four bottom baryons Σ ( * )± b in the Λ b π invariant mass spectrum make it possible to explore whether the 3 P 0 non-relativistic quark dynamics is independent of environments which may or may not have heavy quarks involved. In this work we study the decay processes Σ * b , but one may make a reasonable estimation by averaging the predictions of recent theoretical works [10, 11, 12, 13, 14, 15] 
where Ψ f and Ψ i are respectively the final and initial states of the reactions. V 68 is the quark-antiquark 3 P 0 vertex, taking the form
with
wherep ≡ p/| p |, σ i are Pauli matrices and Y 1m (p) are the spherical harmonics. p i and p j are the momenta of quark and antiquark which pumped out from vacuum, andĈ ij andF ij are respectively the color and flavor operators projecting a quark-antiquark pair to vacuum in the color and flavor spaces. The derivation and interpretation of the quark-antiquark 3 P 0 dynamics may be found in literatures [16, 17] .
quark model.
The spin-flavor wave functions of the baryons involved may be constructed in the framework of the flavor SU(4) and spin SU(2) symmetries. The explicit forms of the spin-flavor functions are given in Appendix A. As for the spatial wave functions which depend on the strong interaction, we just adopt the conventional Gaussian form which result from the spherical harmonics oscillator interaction. We have, for example, for π meson
and for Σ b
with (5) and (6) are linked to the sizes of meson and baryon, respectively.
The evaluation of the transition amplitudes is straightforward for all the decay processes, and it is found that only the l = 1 partial wave gives contributions. The partial wave transition amplitudes take the general form
with f 1 , f 2 and f 3 resulting respectively from the spin, spatial and color-flavor sectors. Detailed calculations lead to
where S i and S f are respectively the spins of the initial and final baryons, being 8) are respectively the C-G coefficient and square 9j symbol. The factor f 3 in Eq. (7) takes the values as
The decay width of the processes Σ 
where k is the final momentum at the rest frame of the initial particle, M B the mass of the initial baryon, and E 1 and E 2 are the energies of the two final particles.
In addition to the quark masses, one also needs to determine, prior to our evaluation of the decay widths of Σ ( * ) and Ξ * , the effective strength parameter λ of the Group [19] . The meson size parameter b in the work is determined to be 3.85 GeV −1 by the reaction ρ → e + e − as in the work [20] while the value of the baryon size parameter a is taken to be 3.1 GeV −1 which corresponds to a 0.6 fm quark core of ground state baryons [17, 21] .
As the main purpose of the work is to figure out whether the 3 P 0 quark dynamics is consistently applicable to both the light and heavy quark sectors, we would determine the effective coupling constant λ via the process Σ(1385) → Λ(1116)π. Using as an input b = 3.85 
MeV, m u = 330 MeV, m s = 550 MeV, and the experimental value Γ Σ + →Λπ + = 32.0 MeV, we get the effective coupling constant λ = 3.1. Table I are all the input parameters for the evaluation of the decay widths of the processes Σ 
Summarized in
where χ S (φ S ), χ λ (φ λ ) and χ ρ (φ ρ ) are the symmetric, λ type and ρ type spin (flavor) wave functions, respectively.
It is convenient to construct wave functions of baryons or other multi-quark particles in the framework of the Yamanouchi basis and the corresponding projection operators of permutation group. For more details, one may refer to group theory books like [22, 23] 
